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SPECIFICATION 



1. Title of the Invention 

LIQUID FEEDER 

2. Claims 

A liquid feeder which stops supplying liquid based 
on detection signals from a sensor and which resumes 
supplying liquid after a predetermined stop period has 
passed, the liquid feeder comprising a control means that 
supplies the liquid at a low rate at the first time and at 
a high rate at the later time. 

3. Detailed Description of the Invention 
[Description of the Related Art] 

Such a liquid feeder is disclosed in Japanese 
Unexamined Patent Application Publication No. Sowha 58- 
41905, which is filed by the applicant of the present 
invention. In the liquid feeder, as shown in the timing 
chart of Fig. 4, a constant amount (for example, 0.05 
1/min) of liquid is supplied at a low rate (for example, 3 
1/min) at the first time (tl) and the liquid is supplied 
at a high rate (for example, 45 1/min) thereafter (t2) . 
When a tank is almost fully filled with the liquid, 
bubbles are raised, and the raising of a liquid surface is 
detected by a sensor, the liquid supply is stopped (t3) . 
When the bubbles disappear and the liquid surface is 
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stabilized after a predetermined period of time (for 
example, 3 seconds) passes, the liquid supply is resumed 
at a high rate (for example, 35 1/min smaller than the 
previous high rate 45 1/min) (t4) . 

An inserted sensor also used as a noncontact liquid 
surface sensor that detects the liquid surface by using 
light reflected from the liquid surface is disclosed in 
Japanese Unexamined Patent Application Publication No. 
Sowha 60-201672 which is filed by the applicant of the 
present invention . 

As shown in Fig. 5, the sensor includes a nozzle 8 
of which an end portion 8a is partitioned into two spaces 
A and B by a wall W, where the space A is a passage of 
fluid and the space B is provided with the inserted sensor 
14 combining the liquid surface sensor. 

The sensor 14 is a noncontact sensor, which includes 
a light emitting element (for example, light emitting 
diode) 14a emitting light in a predetermined angle region 
about the axis direction in the space B and a light 
receiving element (for example, photo transistor) 14b. A 
sensor signal determining means not shown determines that 
the nozzle 8 is inserted into an intake when the light 
emitting element 14a is turned off and thus the amount of 
light received by the light receiving element 14b is small, 
and determines that the liquid surface is detected by the 
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light reflected from the liquid surface when the light 
emitting element 14a is turned on in a state where the 
nozzle 8 is inserted into the intake and thus the amount 
of light received by the light receiving element 14b is 
great . 

However, as described above, when the noncontact 
inserted sensor combining a liquid surface sensor is 
provided, as shown in Fig. 6, the liquid supply at a high 
rate at the time of resumption causes the liquid flow J to 
fly sideway from the nozzle end. Accordingly, the light 
from the light emitting element 14a is reflected and then 
is received by the light receiving element 14b, whereby 
the liquid surface is detected by the sensor 14 and the 
liquid supply is stopped. In addition, since it is 
determined at the time of stopping the liquid supply that 
the liquid supply is finished, a large amount of liquid at 
a high rate may fly and scatter when the nozzle is pulled 
out from the intake . 
[Object of the Invention] 

Therefore, an object of the present invention is to 
provide a liquid feeder which can prevent an erroneous 
operation of a sensor and prevent the stop of liquid 
supply due to high- rate liquid supply at the time of 
resumption or the great amount of liquid flying when it is 
determined at the time of stopping the liquid supply that 
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the liquid supply is finished and a nozzle is pulled out 
from an intake. 

[Construction of the Invention] 

According to the present invention, there is 
provided a liquid feeder which stops supplying liquid 
based on detection signals from a sensor and which resumes 
supplying liquid after a predetermined stop period has 
passed, the liquid feeder comprising a control means that 
supplies the liquid at a low rate at the first time and at 
a high rate at the later time. 
[Advantages of the Invention] 

Therefore, since the liquid is supplied at a low 
rate at the first time and at a high rate at the later 
time at the time of resumption of the liquid supply, the 
liquid is supplied at the low rate before the liquid is 
supplied at the high rate and thus the flying and 
scattering does not occur. Accordingly, it can be 
prevented that the liquid supply is stopped by means of 
the erroneous detection of the liquid surface by the 
sensor due to the flying and scattering of liquid or that 
the great amount of liquid flies and scatters when it is 
determined that the liquid supply is finished at the time 
of stopping the liquid supply and the nozzle is pulled out 
from the intake. 
[Best Mode] 
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At the time of putting the invention into practice, 
it is preferable that the stop and resumption of supplying 
liquid are carried out several times, that the resumption 
is performed with a constant gap of time, for example, 2 
sec, that the amount of liquid supply at the time of 
resumption becomes smaller sequentially, for example, 45 

->35-»20->3 1/min, and that the liquid supply at the 
first time of supplying liquid is performed at a low rate, 
for example, 3 1/min. In this way, the liquid feeding 
vessel can be fully filled for a relatively short period 
of time. 

At the time of putting the invention into practice, 
it is preferable that the inserted sensor combining a 
liquid surface sensor that includes a light emitting 
element and a light receiving element so as to detect the 
liquid surface in a non-contact manner, that it is 
determined that the nozzle is not inserted into the intake 
when the amount of light received by the light receiving 
element at the time of turning off the light emitting 
element of the sensor and that the nozzle is inserted into 
the intake when the amount of light is small, and that it 
is determined that the liquid surface is detected when the 
amount of light received by the light receiving element at 
the time of turning on the light emitting element with 
insertion of the nozzle and that the liquid surface is not 



detected when the amount of light received by the light 
receiving element at the time of turning on the light 
emitting element is small. 

Next, operations of the invention will be described 
mainly with reference to Figs . 2 and 3 . 

The controller 11 determines whether the nozzle 
switch 17 is turned on (step SI) and when it is yes (time 
Tl) , that is, when the nozzle 8 is separated from oil 
feeder S, the controller determines whether the nozzle 8 
is inserted into the oil intake based on the detection 
signal from the sensor 14 (step S2) . When it is yes (time 
T2) , a control signal is output to the valve actuating 
part 13 so as to control the opened flow control valve 6 
to a low rate (for example, 3 1/min) and to a little open 
the flow control valve (step S3), and a control signal is 
output to the motor 1 to operate the pump 2 (step S4, time 
T3) . Subsequently, the valve of the oil feeding nozzle 8 
is opened so as to start the oil supply (time T4) and it 
is determined base on the pulse signal from the 
transmitter 10 whether the amount of oil supply reaches 
0.2 1 (step S5) . When it is yes (time T5) , a control 
signal is output to the valve actuating part 13 so as to 
open the flow control valve 6 (for example, at a flow rate 
of 45 1/min) (step S8) . When the detection signal is 
input from the liquid surface sensor 14 during feeding the 
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oil (step S10), a control signal is output to the valve 
actuating part 13 and the flow control valve 6 is shut 

(step Sll, time T6) . Subsequently, it is determined 
whether a predetermined period of time (for example, 2 
sec) passes until the bubbles almost disappear (step S12) 
and when it is yes, it is determined based on the 
detection signal from the sensor 14 whether the liquid 
surface is detected (step S13) . When it is yes, it means 
that the tank is full. As a result, a control signal is 
output to the motor 1 to stop operation of the pump 2 

(step S15, time Til) and it is determined based on a 
signal from the nozzle switch 17 whether the oil supply 
nozzle 8 is received in the oil feeder S (step S16) . When 
it is yes (time T12) , a control signal to the valve 
actuating part 13 and the flow control valve 6 is opened 

(step S17, time T13) . Then, the controller finishes its 
control operation. 

The control flow that the vessel is full by once oil 
supply control and the oil supply is finished has been 
described. However, when it is no in step S13, that is, 
when three seconds passes in step S12, the bubbles 
disappear, and the liquid surface is not detected, it is 
determined based on the signal from the sensor 14 whether 
the oil supply nozzle 8 is inserted into the oil intake 

(step S14) . When the oil supply nozzle 8 is pulled out of 
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the oil intake, that is, when it is no, step S15 is 
performed to deactivate the pump 2 and when it is yes, the 
flow control valve 6 is opened a little (3 1/min) (step 
S18, time T7) and step S5 is performed to resume the oil 
supply. Then, steps S5 to S13 are repeated. In this way, 
at the time of resuming supplying oil, the oil is supplied 
at a high rate through a low rate (3 1/min) . According to 
a preferred embodiment for the repeated control, in step 
S8 , the degree of opening of the flow control valve 6 is 
controlled to sequentially reduce the amount of oil supply 
such that the flow rate is sequentially reduced, for 
example, from 45 1/min at the first time to 35 1/min, 20 
1/min, and 3 1/min every time resuming supplying oil (Ql 
-> Q2 -> Q3) . As a result, it is possible to fully supply 
oil to the tank without leaking the oil for a relatively 
short period of time. 

When it is no in step S5, that is, until the amount 
of supplied oil reaches 0.2 1, it is determined based on 
the detection signal from the sensor 14 whether the liquid 
surface is detected (step S6) . When it is yes, step Sll 
is performed and when it is no, it is determined based on 
the detection signal from the sensor 14 whether the oil 
supply nozzle 8 is inserted into the oil intake (step S7) . 
When it is no, step Sll is performed and when it is yes, 
step S5 is performed again to resume the oil supply. When 
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it is no in step S10 , it is determined based on the 
detection signal from the sensor 14 whether the oil supply 
nozzle is inserted into the oil intake (step S9) and when 
it is no, step Sll is performed. When it is yes, step S10 
is performed again to resume the oil supply. In this way, 
in steps S6, S7, S9, S10, S13, and S14, by detecting the 
liquid surface and detecting whether the oil supply nozzle 
8 is inserted into the oil intake, the state of oil supply 
is monitored. 

In the embodiment, as shown in step S5, after the 
oil supply at a low rate is resumed, that is, after the 
oil is supplied at 0.2 1, the oil is supplied at a high 
rate. However, the oil may be supplied at a high rate a 
predetermined period of time, for example, 3 sec, after 
resuming the oil supply at the low rate. 

Since the oil supply is controlled at the low rate 
and thus the oil flow is stabilized as shown in Fig. 7(a), 
the oil flow J2 is stabilized even at a high rate as shown 
in Fig. 7(b) and the oil flow J does not fly or scatter 
sideways due to the oil supply at a high rate as shown in 
Fig. 6. As a result, the oil supply is not stopped due to 
the detection by the sensor 14. In addition, even when it 
is determined that the oil supply is finished at the time 
of stopping the oil supply and the oil supply nozzle 8 is 
pulled out of the oil intake, the oil is supplied at a low 
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rate and thus a great amount of oil does not fly and 

scatter. As a result, it is safe. 

[Advantages] 

According to the present invention described 
hitherto, the sensor does not erroneously work and it is 
possible to prevent the stop of oil supply at the time of 
resuming the oil supply or the great amount of oil from 
flying and scattering when it is determined that the oil 
supply is finished at the time of stopping the oil supply 
and the oil supply nozzle 8 is pulled out of the oil 
intake . 

4 . Brief Description of the Drawings 

Fig. 1 is an explanatory diagram illustrating an 
example of an oil feeder according to the present 
invention. 

Fig. 2 is a flowchart illustrating the control of 
oil supply. 

Fig. 3 is a timing chart of oil supply according to 
the present invention. 

Fig. 4 is a timing chart of conventional oil supply. 

Fig. 5 is a perspective view illustrating a liquid 
surface sensor used for the present invention. 

Fig. 6 is a side view illustrating a flow state when 
the oil is supplied from the oil supply nozzle at a high 
rate . 
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Fig. 7(a) is a view corresponding to Fig. 6 when the 
oil is supplied from the oil supply nozzle at a low rate. 

Fig. 7(b) is a view corresponding to Fig. 6 when the 
oil is supplied at a low rate at the first time and then 
at a high rate. 

S: OIL FEEDER 

6: FLOW CONTROL VALVE 

8: OIL SUPPLY NOZZLE 

11: CONTROLLER 

13: VALVE ACTUATING PART 

14: SENSOR 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
ElBLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



